 (Heart 1996;75:492-497) 
Experimental'l-and clinical evidence4-6 shows that the subendocardium of patients with chronic pressure overload from severe aortic valve stenosis is susceptible to ischaemia, even in the presence of normal epicardial coronary arteries. In a previous study from our laboratory, we showed that the dipyridamole echocardiography test may be considered a safe, feasible, and reasonably accurate tool for non-invasive identification of coronary artery disease in patients with aortic valve stenosis. 7 In particular, a dipyridamole induced transient dyssynergy had excellent sensitivity (100%) but limited specificity (74%) for the detection of angiographically assessed coronary artery disease. 7 At least two possible and not mutually exclusive explanations may account for these "false positive" stress echocardiographic results (that is, a regional dyssynergy occurring with angiographically normal coronary arteries): (1) left ventricular hypertrophy, which may reduce coronary flow reserve per se8 and alter the lower range of coronary subendocardial autoregulation9 10; and (2) haemodynamic factors such as increased systolic pressure, prolongation of ejection, and compressive diastolic radial wall stress which may play a critical role in eliciting ischaemia in a hypertrophic left ventricle." 12 We designed the present study to Overall, 25 patients (age 63-3 (SD 11-2) years, range 19 to 78; 17 male, eight female) finally entered the study. Cardiac catheterisation was always performed within one week of dipyridamole echocardiography. All patients were given a mechanical prosthetic aortic valve replacement (St Jude Medical).
All patients gave their informed consent before entering the study.
DIPYRIDAMOLE ECHOCARDIOGRAPHY TEST
Intravenous dipyridamole was infused at the dose of 0-56 mg/kg in 4 min followed by 4 min of no dose, and then 0-28 mg/kg in 2 min, according to a generally accepted protocol18 already described in detail in previous studies from our laboratory.'9 Baseline evaluation included 12-lead electrocardiogram, blood pressure evaluation, and all possible standard echocardiographic views. During the procedure, blood pressure and 12-lead electrocardiograms were taken every 2 min; cross sectional echocardiograms were recorded continuously and up to 5 min after the end of dipyridamole infusion. Patients were instructed to avoid coffee and tea for at least 3 h before the test and to stop all cardiac medications for at least 24 h. Aminophylline (up to 240 mg over 3 min) was injected, as needed. Electrocardiographic tracings were considered diagnostic of myocardial ischaemia when an ST segment shift of at least 0-20 mV, 0-08 s after the J point, was recorded.
Cross sectional echocardiographic videotaped images obtained by a commercially available scanner (Aloka SSD 870) were analysed by two independent observers unaware of other data; in case of disagreement, a third observer whose judgement was binding reviewed the data. Off-line digital acquisition of videotaped images for side by side rest-stress comparison in a cine-loop format was performed by an array processor based computer for medical image processing (Mipron, Kontron). Wall motion abnormalities were evaluated by dividing the left ventricle into 16 segments according to the recommendations of the American Society of Echocardiography,'6 and were graded (based on the subjective impression) as normal-hyperkinetic (score = 1), hypokinetic (score = 2), akinetic (score = 3), or dyskinetic (score = 4). The wall motion score index was derived by summation of individual segment In the 15 patients with a negative dipyridamole echocardiography test, the rest and peak stress wall motion score index was 1 09 (0-26). In the 10 patients with a positive test, the wall motion score index was 1-05 (0 9) at rest and 1-15 (0 22) at peak stress (P < 0.01)
The dipyridamole time in the 10 patients with a positive test was 9 4 (1 35) min.
No statistically significant differences in terms of left ventricular-aortic pressure gradient [positive 95 (22) In the two patients with a positive test after aortic valve replacement, the left ventricular mass index was 345-2 g/m2 in one (the woman) and 254 g/m2 in the other. In the female patient the aortic stenotic valve was replaced with a St Jude M 23A mechanical In the 23 patients with a negative dipyridamole echocardiography test, the rest and peak stress mean wall motion score index was 1-17 (0 3). In the two patients with a positive test, the mean index was 1 -15 (0 2) at rest and 1-5 at peak stress.
The dipyridamole time in the two patients with positive test was 10 min.
POSTOPERATIVE RESTING ECHOCARDIOGRAPHY FINDINGS
When compared to preoperative assessment, the resting echo assessment in the postoperative evaluation showed unchanged values of left ventricular mass index [pre, 228 (49) An unexpected finding of the present study was the regional nature of the ischaemic changes, which should be specific for the presence of coronary atherosclerosis and not of diffuse ischaemia due to a global imbalance between myocardial oxygen supply and demand.
An explanation for this finding might be that coronary luminal narrowing was assessed by a less than ideal method (coronary angiography), and analysed in a less than ideal fashion with caliper assessment of per cent diameter stenosis. Although this method is inherently inaccurate, especially for the assessment of diffuse disease, its simplicity and ease of execution favour its continuing use. However, the presence of occult diffuse coronary disease was not likely in many of these patients, in view of data provided by necropsy studies" and intracoronary ultrasound22 in patients of similar age (average 63 years). In addition, five patients had some "non-critical" coronary narrowing, which could easily translate in a critical reduction in regional coronary flow reserve.
In the extreme haemodynamic conditions of the patients studied (mean gradient 96 mm Hg), even the increase of almost 20 beats/min induced by dipyridamole, in a maximally vasodilated bed, can be a sufficient stimulus to evoke regional ischaemia.
The underestimation of the angiographically mild or inapparent coronary stenoses can also explain another finding of this study: the absence of correlation of the ischaemic changes with the haemodynamic severity of the aortic stenosis preoperatively. The normalisation of the afterload after valve replacement is sufficient in most cases to reduce the functional significance of these mild atherosclerotic changes.
In conclusion, the dipyridamole echocardiography test is a suitable clinical tool to assess the ischaemic vulnerability of the left ventricle in severe aortic stenosis with angiographically normal coronary arteries. The frequent disappearance of the ischaemic response early after aortic valve replacement suggests that haemodynamic factors are a more important component of the vulnerability in chronic left ventricular hypertrophy than structural alterations. 
